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TEERMAL ARD ATLCTRIC PURNS

- USSR -

JFolloving ia a translation of Chupter 7 from a

Russian.language book, ’?WM&M

{(Military Field Surgery), by A. A. Vishnevskly and

M. T. Srzsyher, Moscow, 1962,)

ingrma) Bamy

Burniz wev+ infrequently encountered in past wars, During
Werld War J1 th«§ ware % a:tgniiica:nt facter only in certain oper-
atious of the ground forces end in combut opsrations on the sea.
In war invelving the uge of nuclear weapons thermal durns acguire
exceptional japortance. Ffor example, after the explosion of atomic
bonbs in Hiroshima and Nagasaki in 1945, about 100,000 persons
suffered burns. Sous 65% of sll the casualties were due to burns
(#iller). About half of the deaths from the blasts were cauvad
by durns (Arta, Reiss, snd others). Several investigators believe
thai 3 miciear weupons are used, the total aumber of persone
wrned (ineluding those with combined injuries) would come to 60
tu S4f of the casualtios (Crawford, le Roy, and others).

Barns following 2 rucicar explosion may s due to the direct
action of luminous radiation (primary} or to numerous oconflagrations

. (seccadary). Either or both may be combined with mechanical injury
| and with radiation Anjury.
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Burns‘rrom the direct aotion of luminous radiation (ine
stantarecus, cutline burnsj ariee at a certsin distance fron
the epieanter on the purus of the body facing the dlast.
2Jlothing (espesially 4¥ light in color and loose) provides good
prutection againet such vuras, vhich are mbsn iikely to affect
txpcsed perts of the body (face, hands, arms). In the places
shers the clothing fits tightly, 3t does nct ﬁrovcnt the so-
salied contact burns. wWhen close to the epicenter, a person
ten become onmpletely charred &uo to his olothing catohing fire.
3econdary burnn resulting from an atomic explosion are like
ordioary thermal durns.

In modern warfars bdurns sey also be caused by the comduation
of incendiary migtures (e.g., napalm).

Burns are olassified (deyending on the extent of tissue
injury) as first degree, oharacterized by hyperemia and edema
of the skirn; sscond degree, characterised by the formation
of bliaters on the affected portions of skin filled with a
trenaparent yellowish fluids third degree, oharacterised by
veorosis of skin, involving only the gersimative layer (third
drngree-4)or all the layers (third degree-~B); fourth degree,
charaoterized by necroais not only of all the layers of skin
tut of the deeper 1ying‘tissues (fasois, tendons, bones, etc.).
Victims ofter have burns of different degrees (Figs., 19, 20).

.
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Mz. 15, 2xtensive ssgond-thiird M. 20, 'The sams patient
degree thermal turn (personal aftar treatuent,
obsarvation).

‘Phe gotual depth of tiasue injury, esuecislly in thirde
de.ree burns, caunot, as 3 rule, de accurately determined
until several days after the injury.

Burns are classified as superficial (first and soccond
deqrees) and deep (third degree-3 and furth de ree; depending .
on the severity of the couree, duration, and final results of
treatment, Pourth degres=s burns occupy & position in hetween
the two types,

Juperficinsl burns are very painful. Jeep burns, on the

oth:r hund, are much leas a0 durin; the firet few hours and dqﬂﬂ
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+ thereafter becauss the high temperature deutroys the nervé .mﬁrw
inge. irat-degree turns heal within a few days as tha horny
leyse 1o sloughed off. Piimentation of the burned area some.
times beconws intensified. In the cass of light burns pige

zentation may survive for a long time.

Jecond-degred burna with an uncomplicated course heal
in & to 1% days by enithelization without soarring. If there
is infection end the coutents of the blisters suj;purate,
healing takes pluce by granulation lasting 3 to L weeks
and the skin remains soarred.

Jith deep burns the firet phase of the wouni process is
characterized by suppuration with liquefaction and sloushing
of f of necrotic tiesuve. The sacond phase is chrracterized
by sranmulation, cicatrization, and epithelization of the
defect formed., “he time rejuired for Healing varies with the
extent of the area affected, condition of the organism, and
methods cf itreatment used. .ore or less substantial defects
resultin - frou deep burns do rnot heal spontaneouély.

| Fegvliar pigrantatior an: derismentation areas may
appesr after sscond-third degree light burns heal.

Tlaswa mav exude ainto surrounding tisaues scon after
trauma aus t0 impairment of capillarity permeability in the
area of the burn. This results in edema, ani in the case of

L..second-ijegree burns the plasma oozes to the surfacs of the akiavj



- - ‘

| If the affected area is extensive, the loas of plasma way be
oonaidofahlo, thus seriously sndangering the 1life of the victim.

Burne cauced by the action of incondiary mixtures differ
from other burns mainly in the greater depth of tissue injury
and resultant long period of healing. Nepalm burns aro.oftln
asepoolatei with severe (sometimes fatal) carbor monoxide poisone
ing irduced by incomplete combustion of the substances.

1f the burned area is heavily contasminated by radiocactive
subatances, their local action is sometivea manifested in
enlargement of the necrotic area and slowing of the healing
processes, There is little likelihood of the radicactive
substances having a aystemic effect when absorbed through the
burned aurface,

Hadiation sickness (syatemic radiation injury) may serious-
ly interfere with the healing'of burns. In second= and third-
desree radiation sickness the cleansing and regenerative pro-
cesgas s8low up and occasjonally cease altogether toward the
end of the latent period, Necrotic tissue is not sloughed off
for a long time and new necr;tic fool appear. Granulation and
epithelization are likowiaé retarded. The meager, flaccid
granulations bleed and multiple hematomas form. The absence
of a wound barrisr and low general resistance of the organism

frequently give rise to local and systemic infectious ocom-

L_plicutiona. "J



A csondiration of second to fourth-degres burns and ‘
raciation eiokness greatly ocomplicates the course of the disease
and worsens the prognesia [A. N. Berkutov, V. A. Polyakov,

B. . hhromov, and others). .
he meverity of thermal burns is ncasﬁred both by the
derth and by the area involved. The area is determined under
field conditions by palm measurement (the palm area constitutes
L to 1.2.% of the body surfece) or by the rule of ninths. Ao~
acrding to tiaie rule, the head and neck surface conatitutes
sbdout 9.4 of the body surface, the surface of one arm - 93,
one lag - 1875, back of trunk . 18/5, fromt - 1875, perinsum ~ 14
3ecend 10 thirde~degres durns covering no more than 8 to
104 o2 tle body aurface ave considered ohiéfly local involve-
men% e Mors severe hurns regularly cause serious yeneral dis-
orders with the dovelopment of burn disease. The course of
the lavter includes th: stages of shook, toxemisa, septicotoxemia,
nnd convalascsrve,
Purn shock as & variety of traumatic shook is a response
to a superintense pain stimulus. Th: erectile phase often
turns into 8 torpid rhase in the course of burn shoock. Burn
¢hock may last from several hours to two or three 3days. Its
wain characteristic is more pronounced (as compared with other
types of shock) capillary permeadility, which initially embraces

1*~1he affected area and then beacmes generalized. Inoreased -—J



i eajilliry permeability, us noted above, cauess blood plosma

to exude throu:h the oapilinry walls, resuvlting, 1 the arva ia
exvensive, in nemocopncenirution., Jecond to fourth-degrec burne
lsutroy a grent wany erythrosytes. The .ronouncey tissus hypoxia
in suwen shock 1s believed Yo be due largely to the invosaibility
of tissue utilization of axygen.

The clinical picture of burn shock is quite similar to
that in trzumatic shosk of different origin. Light burns often
regult in ureonsciouaness, Jith marked homoooncentration, the
viztims may exporien:e usevare thirvat, Urinary disorders rargingz
fro:: olivouri: to znuriu are coLoon,.

Surn toxemia imparceprtitly follows shock and «raduilly
develaos into septicotoxemisu (burn sepsis,:. Intoxicatior by
th2 insonrietely oxidized intermediate metu™olic products storts
éurir -~ ths shack stare (). .. Jolubnitskiy wri ¥, L. Jhavyreva,
ena others,. soisonin: by .roduct: of generalized decomposition
of :rotein and proteir in thy burned tissuea an: by basterial
toxind aggravates the toxemia, The toxemia period, which
luets 5 to 1% duys, is churacterized by high temperature,
frequent vomitings, brain cymptoms {with a prevalence of si,ms
52 excit.tion or inhibitior), anorexiu, and insomnia. Joper
Jevelops in nmore devere cases., Lhe septicotoxemia stape ia
churacterized by auppuration of fairly extensive sand deep

{e.burns, ulirdcully, burn sepsis often resemblaes the precedin; -—J
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stage., Dletastases of a purulent infeotion somotimes develop
in patients with burn sepsis. 3Jeverely durned persons may
develop in the septicotoxemia stage exhaustion, which hes &

lons and stubborn course (Pig. 21) and often ends fatally.

‘
Ca

. :v:,..- . -:~.‘- ays ..:““ ‘4’ L ' . 1'

Mg, 21. Zurn exhaustion (personal obsorvation)..

Syrptoms of hypoproteinemia and anemia are pronounced
irn toxemia and septicovoxamie.

Juring the oourse of burn disease, complications may arise
ir. the kidneye (pyelitis, nephritis, nephrosonephritis), lungs
(bronehitis, pneunonia, pulmcnary edema), digestive orzans
Laclte sastric and duodenal ulcers, hepatitis, etc.), and
cardiovaasular system (toxis myocarditie, etc.j.

In a combat situation, facial burns are often aécompanied
by burns of the eyes and reapiratory tract. In the latter case
the patients may suffer frou dyspnea, cyancsis, hoarseness
(somatimes aphonia), and coughin:, unproduotive or with
fosmy sputum. Burns ir the upper respiratory traot may ocause ._J

laryngeal edeme and severe aaphyxia.
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rrinciples of General Treatment of
Sxtensive Burns

e ordinary antishock therapy is used for burn shook.
A novocain block helps to control the increased capillary perme-
ability. A bilateral paraneurezl block ia partiocularly effeotive.
While in shock the viotim i3 gliven an intravenous infusion
(over & period of 24 hours) of 5 to & liters of the following
f£1nid: banked blood « 250 to 500 ml, plasma (protein blood
aubstitutea) - 250 to 750 ml, dextran « 500 to 1500 mi,
physiolosical salt solution - 1900 to 1200 =1, 0.1% novocain
solutior - 500 to 600 ml,

The amourt of fluld infused and rate of administration
are deternined by the seriocusness of the vigtim's condition,
level of hemoconcentration, and amount of hourly diuresis.
Jopious drinking of a saline-alkaline solution (a teaspoon
of salt and a half teaspoon of bakinz soda) is proacr;bod in
the absance of vomiting.

iven in the abaence of ‘symptoms of shook,antishock therapy
is rocommenled for second to fourth~degree burns covering more
than 10 to 15% of ths body surface, for it serves as a
prophylactic messure, .

soneral treatment of burn viotims in the periods of toxeunia

L_”and sspticotoxemia consists of measures designed to combat __J



rﬁantcxic&tion, infecotion, anemia, and hypopreteinenia, provontio;»l

a1d treatment of other complications, espeoially in the lungs
and kidneys., The victim is given repeated blood transfusions,
isogenous plasma, heterogencus protein plasma sudbstitutes
{aminopentide, ets.), infusion of weak glucose and saline solue
tlors, cardiae stimulants, narootics, soporifics, vitamins
{chictiy vitanin G, but';lso Byy 32, 36’ and 812). Proper diet
and oare are extremely helpful, Antidiotios are effective
orly during the firat ten days after a burn because by this
time the nicroflora of the affected area gensrally deocones
realstant to the subatarces.

Ii hurns are combined with injury by penetrating radiation,

the radiation sickness is treated at the same time,

initial treatment cf second to fourthedegree burns is
sssentially a mstter of oleaning the affeocted area. The hairs
around the burn are shaved and the surrounding skin is cleaned
with balls of cotton dipred in ammonia water and then rubdbed
with ethyl aloohol. The reansnts of burned clothing and
shreds of skin are removed from the burn surface. Large bdlisters
are inoised st the base and evaouated; ssaller ones are not
touched, ‘The olearly ccntaminated parts are carefully Sleaned

L with balls of cotton dipped in hydrogen pexroxide. The area __J
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in inon frrdsatzd with warn phystolo "ical solution and dried.
Thias is followad by apnliocation ¢f a sterile bandage with
A. V. Vishnevekiy's balsamid emulsion birch tar « 1 g, anesthesin - 3 g,
hisputhh trioromophenute - J £, castor oil -~ 100 ml)., i strepto-
cide, salfilin, or aynthomycin enmulsion or furacilin ointment
can also be uased.

initial treatnent of burns contaninited by ra:iocsctive
Jubstunces is the aume us in the case of noncontawinated durns,
1t may boe eonrried out in the general dressin; room after pre-
lininary medical rrocessin: of the casualties. Initial treats
ment of burns, whether or not contaminated by ruiioactive sube-
stances, is best carricd out Jduring the first 24 to 48 hours
after injury. dowever, it ocan be postponed if th-re 4s a zreat .
influx of casualties.

4 ourwn should nct bz treated if the viotin shows siuns
of shock., 111 that shceuld be done at this tima 43 %o a,ply a
drecain,, postronin: the cleanin;s until the person is brouyght
out of shiock,

17 the burn ia deep but covers s amall area (up to 10 or
12, of tha body surface) and the viotin's joneral condition is
satisfactory, it i. well to remova all tha necrotic tissue
' soon as the hournd.ry of neorosis is clearlv discernidle

{Gth to Hth day2). rthe resultant defect i2 comnletely covered

_with a akin suto paft (primary dermatoplasty), Thiuv method io __j

11



r particularly effeciive for burns combiied with radiatizn lesicns
because 1t pronotes the healing of the burn wourd during the

latent pericd of radisticn sickness (P. N. Burenin, ®. L. Rasgovorov,
A. V., Agishev, and others). The necrotic skin 4s not remcved nor

is a dermatoplasty performed at the height of the sickness (A. V.
Gridnev, L. 8. Korchanov, and others),

In the case of ertensive burns for which surgical excisien
of recrotic tlssue would be too dungercus, the dead skin is removed
tloedlessly in stages at the regular changes of dressings., 1t is
only when the wound is completely clean that a second dermatoplasty
is performed, usually in twc or mcre stages,

Homopléstic =kin transplants are used to cover broad defects
in critically burned persons until they are ready for an autoplasty
{Fig. 22). A combined dermatcplasty (simultaneocus grafting of autoe
ard homotransrlants in checkerboard fashion) is used if ine patient's
owr. skin is insufficilent. The operatfon must ke fcllowed by vigorous
gereral tnerzpy. If there 4s marked anemia or typenrcteiremia, auto-
grafts usvaily dc not take.

Figure 22,

In the case «f deer circular turns of the extremities covering
mers than 25 to 30% of the body surface, amputation may have 1o be
performed 4in order to save the victim's life. This approsct is
nurticularly recommended if the burns are combined with radiation
sickness or wounds.
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i tracheostomy should be perfoimed as soon as pogsible
for burns of the respiratory tract. Transfusion therapy should
be employed cautiously in these cases because pulmonary edema

may result from too rupid administration of the fluid.

Principles ¢f Stage Treatment of Burns :

{irst ajd. burning olothin; and napalm fire, etc. are
extinguished by one of the followins methods: throwing an
overcoat or poncho over the blaze, throwing snow or sarth
on it, submerging the burning items in water. Clothing ade
hering to the burned surface is not removed, but as much of
the wound as poesible is covered with an aseptic bandage.

The victim i; allowed to drink some alochol or injected
subcutanecusly (with an hypodermic ayringa).

Initisl medical aid. Tracheostony performed for burns
of the upper respiratory tract. tloderately and severely burned
persona injected with morphin;. Cardioc stimulants administered
a3 indicated. Aéeptic bnndag'a.applied. Antibiotics‘ind
tetanus antitoxin administered {if circumatances permit).
Copiocus drinking (hot tea, saline-alkaline solution). Immediate
evacuation of those in a state of shock,

Qualified surgical a;d. Compreheneive antishock therapy
for all persona in shock., 1If there is a delay in evacuation,

preventive antishock therapy muat be carried out for all thoss

e m—
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in whor the affected area constitutes 10 to 15:4 of the body

eurface. The first bandages are changed, antibiotics agein
sdeinistered, morphine and cardiac stimulants injected as in-
dicated. Continued drirking of saline-alkalins sclution.

In sorting burn casuslties, the following lfo taken into
consideration as rough guides (because the sorting is gensrally
done without removing the bandages):

(a) Hospitals for the slightly vounded treat victims with
vaconi-dagree burns, regardless of site and area affected, or
with limited deep burnme of the trunk end large portions of the
axtremitios.(oxoept the joint region) if the area is no more
than 1 to 32 of the body surface, without sizns of shock,

- gapable of independent movenent and self-csre durins the first
few doys after the injury, with a prcbable pericd of treatment
up to 45 days,and ocapable of continued military service after
2ecoverys

{(b) Specialized hospitals er burns treat severely injured
sersons with marked ayiptoma of burn disease until they are
able to move about and dburned persons ospable of returning to
duty withiﬁ no gore than 45 days, tut who require hospital
sarei

(o) specialized and general surgical hospitals treat

i

2 peraons with burns and other injuries scocording to the prin- J
—=grple of the major injury. e



‘ Casualiies vith limited superfioial buras, capable of ‘
saking oars of themselves completdly, ani imn o treatment pere l L

104 up $o 10 days may be kept tonihor in groups or oomlu«nn. .'-

A8 the W the ma taska are as tonmm
1. !ruiaont and rotmzu to duty of all durm umnuo

vith treatuent periods up to 1) months, , . |
2. Treatment of nontransportable ouulttu. ..,,".;"“.3 ~
| 3. Preparation for onmunc $0 the some of tatouor .u
o those roquniw loro than m months of trestment as well a8
those uneuiled for ntuury service after recovery (umhn
of length of treatacnt).” ' ‘
Badiation Burna A
Radiation burns may ariae .1'n a condat situation chiefly
as & result of irradiation of the skin or mucous nnbmin |
with beta partioles, whioh are unable to pamtr@to very deeply
into the tisaues, The lesions are usually caused by direct
o.onuct between the redicactive subdstances and ﬂn skin,
With aixed bdets and &nu irradiation local hu;mn develoy
against s tackground of radiation sioknsss. Mr portod.l. :
are usually distinguished 12 the ocourse of rediatioa tuuy
- to the skin. | A ' B

‘ *Sometines only those who have m«o ouplouly unsuited for -
condbat or vho require prolonged treatneas are mmtu 40 the ' -

-1 -
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™2 early veociion to irradiatior (first period) aprears
fron 8 fev to 24 hours aftoar injury irn the form of primery
ervthema of differin; intensity, sometimes accompanied by pe-
tegatial rashes. The arythrema peraista from a few hours to

Lot
NN

During the second (latent) period there are usually no outcranl
* manifestations of the injury. In a fev victims the skin may redden -
briefly (in the effected ares). The latent period lasts from a tl!
hours to three weeks, depending on the severity of the injury.

Secondary arythema sppears in the affected ares during the

third (goute inflemnatory) pecicd. If the injury is severe,
tlist-ra fevelop in one to thres duys against & background of
erytiiema, Thay gradually enlarge end partly coalesce. Iaine
ful tleadiny erosions develon later at the site of opened
tiistera, If there usre potches of deep necrosis, irregularly
shuped ulzrers with ercded marzging end dingy gray fatty base

©ao

v arise, Thz third pericd lasts from two or threa weeks

to zaveral nonths, dependin; cn tne severisy of ths process,
e fourth period (rezeneration) is characterized by the

sradual éisappearence of the erythema, resorption of the edeme,

and healin: of the erosiors und ulcers. Ulcers have a very

slugeiah scurse »nd they take a lon; tine, sometimes years, to

-teal. ‘They often recar. Ths ikin of the affacted area is .

- 16 L]
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pigmented with seme degemeirative changes in evidence (Atrophj:-']
hyperkeratosis with deequnmation,'loss of hair, deformity and
brittlercse of natls). If the dburne are deep, trophic disorders
extend even to the deep lying layers (musoular atrophy, con-
tractures and ankylosis).

Your degrees of skin injury are distinguishad in relation

to severity of the course. First-desres burne (minor injury)

urise after exposure to a dose of up to 1500 FRE (physical
reentgen-equivnients, i.e.y, the smount of slphe~ or heta-radia-
ticn yielding on absorption the same queantity ol energy aa 1l

ToN

~

ramna fadiation). They are characterized by rather in-
si ifivant seconiary erylbewa gnd temporary epilation with
1ittle or ne verocplilble early reaction and by a latent period
of more than two weeks, The recovery period tukes soveral
montha Aand ic featured by Jesjuanation and pi; mentation of the
skin, |

second-dogsree hurn: (mederate injury) arise after exposurc

Lo = dose of 1500 Lo 3000 Pisu., Tho traneitory eerly reaction

is more distinet and the latent éeriod lasts leas thun two weeks.
Th third period is churactérized ky marked secondary erythems,
sometimes asscciated wiih the form:tion of small vlistera.
xestorntion takes sgveral months. The skin of the affecfed

ares suffers trophic disorders for a long time.

P

. 1 7 ————
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Ihird~degres burng (severe injury; arise after exposure ?ET']A
radistion deoses ranging from 3000 to 13,000 FRE. The early |
reacticn appears within e fevw hours of wxpesure and lasts wup
to two daye. The hrie? lstent period (three to six days) ia
followved Ly the appearance of proncunced aecondarﬁ erythems,
3-iwu vdema, ruourrent ercsions end uloers &hat take a long time
ts neal., Trophie skin disorders are pronoﬁnced.

Fourth-dagree busne (extremely severe injury) arise after.

exposure tc radiation doses in excess of 10,000 FiE, They are
characterized ty a rupid and pronounced early reaction, very
short lateng period {or nune a% nll), and swift onset of the
third period. Neorosis iz sxtensive and unusually persistsant,
Regtoration is a lengthy procesas,

denscnd to fourthedegrae radiution lesions may be acsompanied
by fevar, ragional lymphadenitis, and leukoeoytoais. The affeocted
areass are very pairful in the period of scute inflaamation,

The prognosis fur cadiation burns depends on the depth

(1ezree; and ares involved.

Irinoiples of ment o tio 8
The earliest possidle medical traatment of persons exposed
to radiosctive substances is the most important prophylactic
nessure. 3ince trophic dAisordore are prominent in radiation

# v Ao

burns, a brief proceine Hloek 13 recommended for limited durna E

S m————.
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r:;;'a lumbar block for extensive burns. Bopﬁstod blood trans-
fusions in fractional amounts, adniniafrction of antibiotios
end vitamins, and use of narodticn sr; likewise indicated.
Salve dressings are applied loonliy. The bliytora are punotured
end the contents withdrawn (with strict observance of asepsis).
In the ocase of dsep burns, the ulcers are excised at the end
of the period of acute inflammation and the resultant defects
replaced with free skin sutografts or Filatov's graft (Figs. 23,
24), If radistion burns are combdined with general radiation
injury, the radiatior sickness is treated at the same time,
Surgical tr;atment of such burns is resorted to only vhen the

siokness has resolved,

?i3. 23, Pourth-degree radiation Fig, 24, The same patient
burn csused by excessive radiation after exciasion of affected '

therapy (personel obdservation). tissues and oovering of de-
feot with a Filatov graf¥,




T Frostbite |

During World War I frostbite among the troops constituted
0.92 to 31.6% of i1l the wounds (V. S. Gamov). During the Soviet-
Finnish War of 1939, it made up 8.13% of the total number of
modical casualties (P. A. Eupriyanov). In the vast majority of
ocases it was the lowsr extremities that were involved. During
World War II, frostbite of the lower extremities constituted
91.2% of all cases (V. S. Gamov).

Frosthite may gcour even when the temperature is not
particularly low or even when above freesing (especially if there
are pericdic thuia). Other rcctor:s play an important part besides
the duration of exposurs to cold, e. g., humidity, wind, tendency
for the feet to perspire, wearing of wet shoes and clothes, impair.
ment of ciroulation in the extreaities (due to tight shoes, trouser
strings, puttess wound too ught.L!. tourniquet), prolonged enforced
immcbility, . g., after being wounded, at s "listening p;st.' ote.

The development of frostbite-is also promoted by physical
and wental fatigue, luduuuon. loss of blood (from wounds), and
previous frosttite. ‘

The so-called latent period of frostbite while the affected
tissues are still exposed to 0old, is characterised by skin pallor in
the area, local drop in tesmperature, and loss of sensitivity. The

(1 actual depth and extent of tissue injury ozanot be determined until __J
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?“ﬂttullly reguires 10 to 30 days.

I~ 1
some time after the action of the aold cesses (aometimes as much as
sevoral days later. Under the influence of oold, the injured tisswes
develon complex trophio disorders., Four degress of frostbite are
distinguished (8. 8. Oirgolav end T, Ya. Ar'yev).

Mrat-degree frostdite 4s ocharacterized by a reddish
purple~blue color and some edema of the affected skin, itohi-
ness (sometimes very pronounced), parouthoai@, snd pilercing
paiu in the ivjuvred area. All these symptoms disappear in a
Yew days, bui the affected area retains inoreased sensitivity
t¢ suld for a long time, .

Chilblein 1s a ohronic dermatitis (usually of the fingers)
often oaused by systemutic, repeated, dut nﬁ% asvere or proleng-
ed ohilling (for example, in persons servicing ocombat matériel
and handling szall metal parts). Thote who have suffered from
froatbitei.gre moet prore %o develop chilblain. In mild cases
the changes are limited to edema, cysnosis, severe itching
on warwingy in tevere camsas oracks and uloers appear on the Yody
of the interphalangeal joints.

Jeczond-degree frostbite give riss to blisters filled with

a yellowiah or hemorrhagic fluid. Skin edema and disagreeadle

subjective sensations are ususlly quite proncunced. Treataent

|

L |
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Ihird-degree frosibite 4s characterized by necrosis of the

skir. and subecutanecus tissus, Blisters with hemorrhagic contents
mey form on nonenecrctic skin as well, Necrotic tissue undergoes
partial liguefaction and Jdesquamation sccompanied by suppuration.
The resultant dsfect heals in 30 to &0 days YWy secondary intention.

In fourth~degre= frgstb%te the underlying soft tissues and bone
as well as the skin recross. The demarcaticn line usually appears the
second week afver the frostbite (Fig. 25). A stump is invariably
formed after fourth-degree frostbite of an extremity.

Flpure 28

A serjous variety of fourth-degree frestbite is grench foct,
which 13 charscterized By an asympteomatic latent period and gracually
developing severe trcpiic disorders, It arises after prolonged ex-
posure to moderately low tesperatures, especially if the shoes are
constantly wet.

Frosthite 4s often compilcated by the development of different
kinds of purulent infections.

Besides local injury to tissue, the general action of cold
or. the crganism may result in freezing due to exhaustion of the
adaptation mechanisms of thermoregulatior, when extarnal chilling

causes body temperature to fall steadily.
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Frostbite can bs prevented among troops by a set of measures,
inoluding proper fitting and care of shoes, prompt changing from
folt to leather buots whem it thaws, control of hyperhidrosis,
changing and drying of wet foot wear (socks), meking hot food avail.
able to the soldiers, and draining trenches and dugouts.

Ret water bottles should be used in case of enforced immobility,
en736ially vhen evacunting the wounded in ocold westher i{n unheat-
ed vehicles. .lapid walking, running, brisk movement of the lege
and arms when standing on one spot are good means of preventing
frostbite or freazing., Drinking s little alcchol also has some
prophylactic ;aluc. There are no proven ointments to prevent

frostbhite.

t AL atpent

The viotin should be brought into & warm room a8 soon as
resnible. During the latent periecd the frostbitten areas
are rubbed with alcohol and gently massaged with olean dry
hands until cirouiation is restored. If ciroumstances perait,
the affsoted extremities should be submerged in wars water
(20°) gradually heated to 30 to 35°. The affected areas
are magssaged at the »ame time, After circulation is restored,
slcohol 18 ezain rubbed on the skin ané a dry aseptic bandage
ayplied. If tho_faoe.is frostbitten, the affected parts are
rubbed with a cotton tampon until oirculation is restored.

The face is uaually not bandsged; the skin is smeared with

L T



[ vaseline ‘041. In addition to these purely losal nouurn.‘ the .
viotin 1s given hot tes and food &nd small amounts of aloohol.
411 frostbitten persons ara givea tetanus antitoxin,

 he treataent is detemtno& by the degree of frostbite
vhax the latent period is over. In firstedegree frostiite
the affected srea im daubed with a 5% aloohel solution of tannin.
A proosine blook is used for chilblain. Some ohilblain oases
are helpeld by vars baths daily with green soap, but elimination
of the oold 48 the decisive factor. Chilblain disappesrs
lpontnmoul'ly with the advent of asuzmer.
A procaine bleok is appiied at the root of the extremity
for second- and third-degree frostbite. All the bdlisters
are opened and & dressing spplt;d (vith Vishnevekiy's oil-
balsapioc emulsion, aynthomycin emulsion). Antidiotios are
administered a few days later. Physiotherapy is also useful
(onﬁiut baths, erythema doses of quarts, UHP). The heal.
ing time of third-degree frosthtite may be shortensd by ex-
cising the dead tissue (after the boundaries of necrosis are
clearly evident), |
In the case of fourth-degree froetbdite, the dead siasue
1s exoised somewhat beyond the demarcaticn lime (usually by _
disartioulation), Neoraotomy in these cases is fu,ilttﬂtod
by the formation of an esahar, vwhich may prevent infeotion B
‘~Soen developing. A typigal amputation (with suturing of tho--.J' .

-2 = :
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skir o the amuvutation stump) iz performed after subsidence of |
the ipflammatery phenomene, which can be accelerated by physio-
therapy. It is sometimes desirable to perform a necrotomy
several days before removin; the dead tissue, ie., to exdime
necrotic tissue alom; the axis of the extremity, a procedure that
rromotes very rapid drying of the neorotic aresr. If a serious
inf~etion (e.., anasrobic) develops, the extremity must be am-
rutated without waiting for the inflemmatory process to ouﬁuido
«r the demarcatiosn line to appear. Amputation is not performed
for Trostbite s0lely from primor; indiocations,

1f theivictfm is frozen, he must be brouzht to a ware place
&8 rapidly as posesible, undreased, and covered with hot water
vottles (temperature mo higher than 40¢), If indicated, arti-
ficial respiration ia carried out, cardiac stisulants adminiater-
ed, and slishtly warmed (to body temperature) blood transfused.
A3 soon as the victim become couscious, he is given strong hot

tea, alcohol, and hot food. - e

3¢ reatment of Frostbit
Mrat nid. mdatoratioq of oiroulution in the frosen area
(which can be done with dry hond massage if no aloohol is availe
atle). rlacing dry asoytio bandages on the affected area,

Initial medjcal ajd. #ull scale aid for genoral freesinyg,
#irat aid (4f not rendered esarlier). Injection of tetanus

-~ a—————
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«'n iiﬂ antibiotics for second tc fourth-degree froutbite
(if clroumstancea permitj. Victims with limited first-degree
frostbite are sided and then returned to their units, while
the others are lutir evacuated to the rear (bandages with &
thick layer of cotton aure placed on the affacted area),

Jualified medical ajd. .rimary treatment for 8ooond-degreo
frostbite (4if ociroumstances permit). Vioctims with more cr
less exteruive first~degree frostbite or with limited seocond-
degrea frostbite thut do not prevent {ree movement aktout and
complate self-care are kept here (in the convaleacent group).
sSvaouation of cll the other viotims to the rear.

In Qortfng,casualtiea the fallowin; considerations are
tuken into consideration: (a) all those with sescond to fourthe
deyrae frostbite, (except thosa noted above) with treatment
periods up to 45 dauys who are capable of moving by themsclves
and takin; care of thomselves and can be returned to duty after
recovery are sent to hospitals for the slightly wounded;

(b) all othor froatbite ouses are sent to general surgiocal
hospitals, ‘

specinlized medigal a;g: Treatment of all casualties with
sesocond to fourth-degree frcstbite, and treatment up to &S days
of those who can be returned to duty after recovery. Treatment.

of all nontransportable cases (chiefly with infectious oomplica-;

]
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! All other oasusltics are evacustad to the zone of 1ntcrior.* . i

Bleotric burna
A distinotion ia made bYetweeonrn the direoct and indirect

actien of almotrie current on men. 7The indirect gction of a
surrcnt (by the flame of an electric arc when wires are short-
oirsuited) produces ordinary thermal burus. The direst aotion
of a current, if iths viotim is included 4in the eleotrical cire
ouit or if the current passes through hias body into the ground,
nroduces several oharacteristic genersl and local changes,

The general changes are due t¢ the effect of the current
on the cenvral nexrvous aystem. Syncope is oharacteristio of
2ild casea., ln savere cases deep unconscicusnsss is assooiated
"with starp weakening of respiration and cardiso activity., Some
victime seez tc be dead, Death may ocour either at the moment

02 traumc Or syveral houre or even several days later,

! local cnanges with direst setion of the ourrent include the

appearange cf curremt marks srd electric burns. Current marks are
vollovighehrown or vhitish spots on the skin with ridgelike infiltre-
ticn af the margins and depreseion in the aenter. Current marks are
vainless and rot asscciated with resctive vasculer phenomena. They are
found at the peints where the current entered and left the body and
vhere skin folds were encountersd along the path of the eurrent.

*Ih a muzber of instances only those personnel who are 3ot ospedble
of fighting and those who rejuire lengthy treatment will be evacusted
to the sone of the interior, '




ileotrio. burns usually produ@b profound tissue injury '-['

(1nsluding necresis of portiona of the skeleton). Injury to the | -

hlood vessels causes sudden (sometines severe) hemorrhages
(two tc three weeks after injury). Otherwise, the occurse of |
electric burns is gcenerally quite favorable and the cosmetis

anl funotional after elfests are better than with thermel durns.

b (1) | 4.8 t

Jus to tonte contraotion of the musoles, victine are friu
quently unadle to get sway from the wire without outeide hoip
80 that often the £irst task 48 w0 sWitoh off the current. ThAs may
be done by outting tvhe vire with s long-handled shovel or
dragging the victim off. In performing these tasks the
resouer zust be oareful not to oome in oontaot with the wire
himaelf., He should atand on a dry overcoat or wipe his hands
with dry rags, use a Stiok, eto. |

EADst 844, At there are proncunced general phencmena (deep
faint, apperent death) should be rendered as quickly as posa-
ible, preferably at the aite of the acoident, LEven if the
viotim showa no signs of life, everything muast be done to
rosnanitato him, chiefly by artificial respiration, which
should continue until oomplete restoration of breathing or

appearance of olear signs of death (rigor mortis, cadaverio

.
-
K

lividity). DBesides ;rtif!oiil respiration, the viotgl should -;l .



i be pariodiocslly made to snift ammonia water, - ?'f*l .
4 l:

Initial medioel aid inoludes artifioial respiration plus o
periodic inhalation of oxygen, injections of oytieine end

casdicvusoular stimulante (oardisscl, caffeins, corglyocon -

[prevecation containing all Convallaria msislis zlyoosidesl, eto.).

If the vioctim has oyanosis due in part io venous oongestion

4

in the systemis siroulation, venssestion must be performed ‘.}5
(ir. the amount of 200 to 40O ml). |

If a victim i3 brought imxediately to a tucili@y with .
qualifiied medioal personngl in e state of collspse or with
signs of primary eardiec standstill (the s0-081led plph&xis
pallicaj, an imvediate intrasrterial infusiun of banked bloed
is ‘fndicated.

Lfter vestoration of vaspiretion end oardiac aoctivity, 4t is
better AL the victins are not moved for the next few hours besause
they must be kept under observation (there is a possidility of
;nﬁdea wersaning of the oondition or even death)., If there
ere oo serious general phencmens, the victims may b immediate-
1y evaouated to the stage of specialised mediocal aid, who&c
treatnent is completed,

Local eleotrisc burns are treated oconssrvatively at first,

" A procsine Ylock and bandages with Vishnevskiy's oile=balsamioc

!
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! emulsion, eynthomyoin emulsion, furaocilim ointment) are u.od.i,j

.“"
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Antibiotics an! vitamins are administerad for the firat seven

to ten days, If indicated, blood, serum, and protein biocod sube
stitutes are transfuéed. i temporary tourniquet ie lecosely
applied to 8 Surned extremity due to the danger of sudden bleed-
ins. Active surgical intervention (excision of neorotic tissue
il auvtegrafs) is undertaken two to three weeks after thé trauma,
when the boundary line of neorosis can be elearly discerned

and there iz no longer any danger of sccondary hemorrhage.
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